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What’s new? 
 A healthy lifestyle is important for all people with diabetes, and motivation is an 
underlying determinant of lifestyle behaviours. 
 Motivation is, in turn, shaped by a complex interaction of factors at the psychological, 
neuro-biological and environmental levels. 
 Effective approaches to alter motivations have been identified at various levels thus 
far, but more research is required to inform (clinical) practice and generate lasting and 
meaningful motivational changes in individuals and populations with diabetes or an 
increased risk thereof. 
 
Abstract 
Aim Motivation to take up and maintain a healthy lifestyle is key to diabetes prevention and 
management. Motivations are driven by factors on the psychological, biological and 
environmental levels, which have each been studied extensively in various lines of research 
over the past 25 years. Here, we analyse and reflect on current and emerging knowledge on 
motivation in relation to lifestyle behaviours, with a focus on people with diabetes or obesity. 
Structured according to psychological, (neuro-)biological and broader environmental levels, 
we provide a scoping review of the literature and highlight frameworks used to structure 
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Results Over the past 25 years, research focusing on motivation has grown exponentially. 
Social–cognitive and self-determination theories have driven research on the key 
motivational concepts ‘self-efficacy’ and ‘self-determination’. Neuro-cognitive research has 
provided insights in the processes that are involved across various layers of a complex 
cortical network of motivation, reward and cognitive control. On an environmental – more 
upstream – level, motivations are influenced by characteristics in the built, social, economic 
and policy environments at various scales, which have provided entry points for 
environmental approaches influencing behaviour. 
Conclusions Current evidence shows that motivation is strongly related to a person’s self-
efficacy and capability to initiate and maintain healthy choices, and to a health climate that 
supports autonomous choices. Some approaches targeting motivations have been shown to be 
promising, but more research is warranted to sustainably reduce the burden of diabetes in 
individuals and populations. 
 
<H1>Introduction 
Maintaining a healthy lifestyle with sufficient physical activity, healthy dietary behaviours 
and limited sedentary (sitting) time is important for successful self-management by all people 
with diabetes. However, many people with – and also those without – diabetes find it difficult 
to adopt and maintain a healthy lifestyle. It is thought that motivation plays a large role, and 
that if people with diabetes were motivated to sustainably engage in healthy lifestyle 
behaviour, this would be a simple and effective way to reduce diabetes incidence as well as 
diabetes-related complications. But motivation is not easy to change. 
Motivation can be defined as the process that initiates, guides and maintains goal-oriented 
behaviours. In this paper, we analyse motivation in relation to lifestyle behaviours in people 
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knowledge translates into clinical practice. We review the psychological models that drove 
early work on this topic and the evidence that was accumulated through related research. We 
also examine recent developments in biological and socio-environmental factors affecting 
motivation. Our goal is not to further develop these models, but rather to consider their 
clinical implications, especially as they can provide guidance to providers in their routine 
clinical practice. 
<H1>What we knew in 1995 
Efforts to analyse motivation within diabetes-related settings were scarce until the 1990s 
when more research became available. Although there are many conceptualizations of 
motivation traditionally ranging from need-based models [1] to expectancy theories [2], the 
conceptualizations from 25 years ago defined motivation as encompassing self-regulatory 
processes involving the selection, activation and sustained direction of behaviour towards 
certain goals [3]. Since then, two dominant behaviour change theories have developed that 
incorporate motivation: socio-cognitive theory [4] and self-determination theory [5]. 
However, there was evidence that better diabetes self-management was associated with fewer 
social and environmental barriers (see Supporting Information [S34,S35]). 
<H2>Social cognitive theory 
Social cognitive theory is a learning theory based on the idea that people learn by observing 
others [4]. A key element of social cognitive theory is the concept of, which was defined in 
1997 as a person’s judgement of the ability to produce specific actions [3]. Self-efficacy 
contributes to motivation by shaping goals and aspirations, the amount of effort and 
perseverance spent to attain to a set goal, and by shaping the outcomes one can expect from 
the efforts. When behaviours are under volitional control (as in most health behaviours), self-
efficacious people will expect positive outcomes (incentives) from their efforts, whereas non-
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<H1>What has the past 25 years told us? 
Motivation is clearly a topic of growing interest in the study of diabetes self-care; a PubMed 
search on 18 November 2019 with the expression (Motiv*[Title/Abstract]) AND 
Diab*[Title/Abstract]) resulted in 3017 papers, with 115 papers published before 1990, 207 
published in the 1990s, 621 published during 2000–2009, and 2074 published since 2010. 
In the past decades it has been recognized that motivation can be addressed at multiple levels, 
i.e. psychological, biological, social and environmental, and various theoretical frameworks 
and lines of research within each of the different levels have been developed. 
<H2>Self-efficacy 
Self-efficacy beliefs can develop from a variety of sources that have been explored in-depth 
over the past decades. Of these, enactive mastery experiences – experience of successful 
actions – are believed to be the most powerful ways to increase self-efficacy and most 
intervention studies have used goal setting [6] and are considered by some as an integral 
component of effective diabetes care [7]. to one’s performance also play an important role in 
the motivation of behaviour. For example, a longitudinal observational study in people with 
newly diagnosed type 2 diabetes found that both self-efficacy and self-evaluation were 
significantly associated with dietary self-care three months later, with self-evaluation being a 
stronger predictor than self-efficacy [8]. Thus, it is important to recognize the difference 
between valid and spurious self-efficacy, with the former based on accurate self-evaluation. 
Bandura [3] placed self-efficacy causally as a determinant of expected outcomes, but others 
have shown that also can causally influence self-efficacy beliefs [9], so their relationship is 
reciprocal and self-reinforcing (either positively for successful outcomes or negatively for 
unsuccessful outcomes). Another concept that may play an important role in motivating 
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people do not believe that their recommended treatment will help them control their weight 
or diabetes, they quickly lose motivation in following that treatment [11]. 
In addition, although Bandura [3] argued that belief about treatment effectiveness is an 
integral part of self-efficacy, Nouwen. [12] have shown that both self-efficacy and beliefs 
about treatment effectiveness are independently associated with dietary self-care behaviours. 
It was further shown that these behaviours may interact with each other such that each is 
more powerful in the presence of the other. Again, it is important to recognize the difference 
between self-efficacy to perform an action and self-efficacy to obtain a desired outcome, with 
the former only one ingredient in the latter. Self-efficacy has been widely accepted as a 
determinant of motivation and self-care behaviours in people with diabetes and obesity. A 
recent systematic review and meta-analysis of 739 cross-sectional research reports showed 
that self-efficacy was consistently associated with all self-care behaviours including dietary 
self-care, which in turn was the variable associated most strongly with HbA [13]. 
<H2>Self-determination theory 
Self-determination theory has offered – and still offers – a comprehensive approach to 
motivation. Figure 1 represents a causal diagram to illustrate the theory’s variables, causal 
paths and interactions (see Ryan and Deci [5] for more information about this theory). 
This model suggests that it is not only the of motivation that is important, but also the of 
motivation. Being ‘highly motivated’ does not necessarily lead to positive outcomes, 
especially in the long-term [14]. If motivation is (controlled) rather than (autonomous), i.e. if 
the motivational processes are based in ‘I have to’ instead of ‘I want to’ thoughts, it is an 
effortful type of self-regulation that will work only as long as the source of the motivation – 
typically coercion or contingent external reward – is maintained. One of two things usually 
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motivational source is no longer present; or (2) the person fails in the effort and gets feedback 
that competence is lacking, resulting in a termination of effort [15]. 
The antecedents in the model represent the treatment factors (i.e. the input of healthcare 
providers) which trigger the ‘mechanisms of action’ that transmit the effect of the treatment 
on the outcome [16]; the path of ‘good motivational treatment’ is represented in bold across 
the upper part of Fig. 1, while the path of ‘poor motivational treatment’ is represented across 
the lower part. Self-determination theory predicts that ‘good motivational treatment’ will 
satisfy the basic psychological requirements for expending effort: autonomy (sense of 
ownership, perceived choice), competence (mastery, self-efficacy) and relatedness (feeling 
accepted, connected). The external source of controlled motivation may drive one’s 
behaviour while the reward is perceived as meaningful and available, but it takes a toll on our 
resources – our behaviour is effortful. On the other hand, internal autonomous motivation, as 
part of who we are, is inherently meaningful; thus, we take pleasure in fulfilling our motives 
– our behaviour is effortless. Consequently, behaviours are more likely be sustained when 
driven by autonomous motivation, things you do just for the sake of doing them, a ‘do it for 
the fun of doing it’ mind set [17]. 
Self-determination theory includes the concept of perceived competence, a measure of 
individual aptitude and capacity closely related to self-efficacy [18]. Other studies have 
compared aspects of social cognitive theory, notably self-efficacy, with those of the self-
determination model. A cross-sectional study [14] found that self-efficacy was a stronger 
predictor of dietary self-care in people with diabetes, whereas autonomy was a stronger 
predictor of satisfaction. These results were confirmed in a longitudinal study [8]. 
From the above, it follows that the use of fear (e.g. threat of complications) to motivate 
people to carry out treatment recommendations can only work temporarily because the self-
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the negative consequences of not carrying out the self-care behaviours only become manifest 
far into the future, the fear will wear off quickly. From a self-efficacy theory perspective [3], 
however, fear may have a positive impact on self-care behaviours if it raises the sense of 
urgency for enhancing self-efficacy. If, on the other hand, the fear message does not include 
information how to avoid the negative outcome, or undermines self-efficacy beliefs the 
exercise of inducing fear will be futile. 
The social cognitive and self-determination theories of motivation have sparked a large 
volume of research papers on diabetes. Most clinicians now use goal setting, and problem-
solving in interventions aimed at helping people with diabetes improve self-care. Moreover, 
many healthcare providers also aim to provide autonomy support to help people become 
more independent in the management of their diabetes. 
<H2>Neuro-cognitive mechanisms of appetite control 
It is important to note that food, especially that high in sugar or fat, is a potent motivator in 
and by itself, and often competes with efforts to follow a healthy diet. This motivation for 
immediate gratification tends to compete with motivation to follow a healthier diet necessary 
to maintain or lose weight, and prevent future micro- and macrovascular comorbidities in 
diabetes. Dietary restriction of high-calorie foods can lead to feelings of deprivation and 
cravings, increasing not only the disposition and incentive to eat, but also the amount of food 
consumed [19]. Therefore, understanding the neuro-cognitive mechanisms underlying food 
motivation and appetite control, which involves cortical processing of nutritional states and 
food reward value, seems particularly relevant to the study of motivation to follow a healthy 
diet in diabetes because of the adverse effects diabetes and obesity have on the structure and 













This article is protected by copyright. All rights reserved 
<H2>Cortical network of dietary behaviour and motivation 
Dietary behaviour involves a complex and layered cortical network of motivation, reward and 
cognitive control [20]. Within this network there are various internal inhibitory, excitatory 
and feedback pathways and loops involved in executing and regulating dietary behaviours. 
Although specific functions can be attributed to the brain areas of this network, these 
structures with their specific functions work inside a dynamic network, and diminished 
volume or functioning of one particular structure does not necessarily result in poor 
functioning as other regions may compensate. Thus, alteration in dietary behaviour is never 
the result of a single region or function failing, rather it is the result of a complex interplay 
between structures within the brain network. 
The of this dietary behaviour network is where input from the periphery, such as feelings of 
hunger, smell or taste, is first processed cognitively in this network. Involved in this are 
regions such as the hypothalamus and ventral tegmental area/subthalamic nucleus, the 
amygdala–hippocampus complex, and the insula. These regions are involved in (emotional) 
memory, and mental processing and evaluation of emotions, taste and smell. In the, after this 
initial more basic emotional processing, the insula, orbitofrontal and ventromedial prefrontal 
cortices are activated for the of the input and in feelings of reward. This evaluation occurs on 
an emotional level and is less strongly involved in controlling dietary behaviour. The 
striatum, a set of subcortical structures involved in many different functions, is involved in 
action and executing choices. The is the layer of cognitive control, namely controlling dietary 
behaviours executed and inhibiting responses if necessary. Structures involved in these 
functions are located in the prefrontal cortices. 
Structural grey matter alterations within all three layers of this neural network of dietary 
behaviour and motivation have been observed in people with obesity or type 2 diabetes 
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demonstrated that activity in response to looking at food pictures in areas of the of the 
network was higher in obese and type 2 diabetes individuals relative to controls [23,24]. 
Activity of regions within this generated by the reception of gustatory food cues was lower in 
these groups compared with controls [25]. Interestingly, one study showed reduced perfusion 
in regions after a meal in obese participants, suggesting less active cognitive control [26]. 
<H2>Evidence for executive function involvement in control of dietary behaviour 
The prefrontal brain regions involving the dorsolateral prefrontal cortex, inferior frontal 
cortex and the anterior cingulate cortex mediate a set of executive functions including 
inhibitory control, working memory and cognitive flexibility/set-shifting [27]. is the ability to 
inhibit a pre-potent response, such as the temptation to eat a tasty food. People with high 
impulsivity/weak inhibitory control are more likely to overeat [28] and be overweight/obese 
[29]. Other research has demonstrated that when inhibitory control is low, eating behaviour is 
more strongly guided by impulsivity [30]. Those with better inhibitory control show a smaller 
intention–behaviour gap than those with poorer inhibitory control for both dietary behaviour 
and physical activity [31]. 
, the second of the three core executive functions, is a person’s ability to keep information 
active and in mind, as well as the ability to manipulate this information [27]. Important 
components of working memory relevant to self-regulation of health behaviour include the 
ability to hold in mind information stored in long-term memory (e.g. health goals) and to 
maintain focused attention on currently active information while preventing interference from 
other potentially distracting information (e.g. tempting foods) [32]. Working memory 
capacity has been shown to moderate impulsive processes in predicting health behaviours. In 
people with low working memory capacity, compared with those with high working memory 
capacity, impulsive processes are better predictors of high energy-dense food consumption 
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dense food such as fruits and vegetables [34]. Although inhibitory control may play a key 
role in an individual’s ability to resist tempting foods, working memory may enable a person 
to consume healthier foods by maintaining health goals active in mind. 
(often termed cognitive flexibility), a person’s ability to switch tasks or goals when the 
current task/goal is no longer optimal, may facilitate both means-shifting and goal-shifting 
[32]. Means-shifting allows a person to find an alternative way to reach their goal (e.g. do a 
home workout if they miss their gym class), whereas goal-shifting allows a person to shift 
goals instead (e.g. not work out at all if they miss their gym class). Studies have found that 
set-shifting ability is related to better self-regulation of food consumption and physical 
activity [35]. 
MRI studies have shown that the above-mentioned frontal regions are indeed involved in 
dietary behaviour. For example, the dorsolateral part of the prefrontal gyrus was more 
activated when looking at food pictures in healthy weight participants who place more value 
on weight [36], or who achieved weight loss during a diet [37]. This region, together with the 
inferior frontal cortex was also more activated when suppressing the desire for tasty foods 
[38]. Increased prefrontal activation in people exposed to the smell of chocolate was related 
to lower chocolate intake afterwards [39]. Conversely, higher activity in the caudate nucleus 
and frontal pole regions, involved in craving and reward instead of cognitive control, was 
related to more chocolate intake in this exposed group [39]. Motivation is rarely studied in 
this context, but one study showed that young adult women without diabetes who were 
successful, compared with those unsuccessful in regulating their dietary behaviour had more 
intrinsic and autonomous reasons, and showed more motivation for self-regulation [40]. 
Neuroanatomically, those successful women showed more activity in the inferior frontal 
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Studies of self-control and motivation in obesity and type 2 diabetes are scarce, although one 
in type 2 diabetes suggests a link between better dietary self-care and cerebral activity [41]. 
Of note, the relationship between diet and cognition/executive function is likely to be 
bidirectional. Whereas cognitive capabilities influence ability to maintain a healthy diet, 
consumption of a Western diet has been shown to negatively affect cognition [42], which 
may contribute to a vicious cycle of impaired cognition, poorer food intake, weight gain and 
type 2 diabetes. 
<H1>Environmental factors 
A person’s motivation to engage in a healthy or unhealthy lifestyle behaviour is influenced 
by environmental characteristics [43]. models conceptualize behaviour as a function of 
several layers of influence [44]. The various types and sizes of environments at different 
levels have been structured in the Analysis Grid for Environments Linked to Obesity 
(ANGELO) framework that was developed two decades ago [45]. The framework categorizes 
‘obesogenic’ environmental influences into four types: physical (what is available), economic 
(what is the price), political (what are the rules) and sociocultural (what are the norms). These 
types are considered at various sizes: from macro (more distant; e.g. laws, policy), meso 
(reachable; e.g., neighbourhood environment) to micro levels of influence (individual’s 
immediate surroundings and characteristics; e.g. family and healthcare provider influences). 
Environments contain cues that may trigger motivations and barriers or facilitators that can 
hinder or enable motivations to action [46]. Such environmental characteristics are often 
referred to as of health behaviour and health outcomes, which are considered to be 
downstream consequences [47]. Current environments in advanced economies are 
characterized by an abundant availability of high-energy foods and infrastructures in which 
sedentary behaviour is easy and a default behaviour. A recent systematic literature review 
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prevalence was observed in neighbourhoods that were greener, more urban and had higher 
walkability [48]. Studies on the influence on diabetes-related behaviours at the political and 
economic–environmental level are more recent and mostly concern taxation of sugar-
sweetened beverages [49]. 
<H1>Translation of evidence to practice 
<H2>Application of social cognitive theory 
Most effort to use self-efficacy in behaviour change interventions has used as a core element 
[S2]. Having explicit goals by which to establish outcome expectancies and self-evaluate 
behavioural success is necessary. Collaborative goal setting by people with diabetes and their 
healthcare providers can help identify realistic goals that have good response efficacy. 
Studies have shown that collaborative goal setting of people with diabetes and their 
healthcare provider resulted in perceptions of increased self-management competency and 
increased trust in the physician, which in turn resulted in better diabetes control [S3]. An 
example of goal setting for dietary self-care include a study by Glasgow. [S4] who developed 
a brief office-based dietary intervention study in a primary care setting. After agreeing to a 
dietary goal, participants were then asked how the goal would be implemented and how they 
would deal with possible impediments (problem-solving). Problem-solving helps people with 
diabetes to deal with barriers to achieving their goals [S2]. Compared with a care-as-usual 
group, the intervention group showed modest changes in food intake of cholesterol at the 3-
month follow-up, which were maintained at the 12-month follow-up. 
<H2>Applying self-determination theory 
The self-determination theory model suggests that healthcare professionals can help people 
with diabetes enhance their perceived competence (i.e. self-efficacy) by providing. 
Autonomy support refers to the extent to which providers elicit and acknowledge the 
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options, and provide relevant information while minimizing pressure and control. Autonomy 
support can be implemented by strategies that focus on the person with diabetes making their 
own choices about what to do after carefully considering their own feelings and values as 
well as the available options. Thus, a clinician might provide information about the likely 
outcomes of various behaviours without providing pressure to do one of those behaviours. 
The clinician would make a specific recommendation based on his/her best judgement to the 
person with diabetes, who would then consider the pros and cons of each behaviour from 
their own perspective, and the practitioner would support that process. When a person with 
diabetes makes a choice, the clinician would respect the choice, asking only if he or she could 
revisit the issue in a future appointment to see how that has gone for him/her. 
Supporting one’s autonomy is one of the suggested mechanism of actions proposed by both 
self-determination theory and motivational interviewing [S7]. Prospective [S8] and 
randomized controlled trial (RCT) [S9] studies tested this hypothesis in people with diabetes 
( = 128 and 159, respectively). Both studies measured autonomy support perception, 
autonomous (I want to) and controlled (I have to) motivations, behavioural (self-management 
actions) and glycaemic control (HbA) variables. Analysis confirmed the prediction of the 
self-determination theory; when healthcare providers are perceived as autonomy-supportive, 
persons with diabetes become better motivated to self-regulate their glycaemic control 
actions and will, as a result, show HbA improvements. 
Motivational interviewing is an evidence-based practice that has been applied successfully in 
diabetes [S10] with a meta-analysis showing that motivational interviewing interventions are 
linked to better short-term (< 6 months) diabetes self-management and decreased HbA levels 
[S10]. These results were confirmed by another meta-analysis of studies conducted in 
mainland China [S11]. Albeit these results demonstrate the efficacy of motivational 
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to increase the likelihood of desired outcomes. In a network meta-analysis, Pillay. [S12] 
showed that the contact time of these interventions should be > 10 h and delivered by clinical 
psychologists in order to maximize glycaemic control benefits. 
<H2>Approaches that address the neuronal network and self-regulation 
Weight-loss interventions have effects on functional connections. A study in 18 obese women 
showed that after a 4-week caloric restriction diet, activation in reaction to looking at food 
pictures decreased in more reward-related areas such as the amygdala and increased in more 
control-related regions such as the prefrontal cortex [S13]. Furthermore, after bariatric 
surgery in 10 postmenopausal women, a similar decrease was seen in the caudate nucleus and 
Rolandic operculum when looking at food pictures, and in the insula when receiving 
gustatory food cues [S14]. Acute administration of glucagon-like peptide 1 (GLP-1), an 
intestine hormone, in type 2 diabetes and obesity resulted in changes in activity towards 
levels of found in healthy lean controls, in the insula, amygdala and orbitofrontal when 
viewing pictures of food or receiving chocolate milk [24,S15]. A similar pattern of activity 
alterations in similar regions was seen during treatment with GLP-1 compared with insulin 
glargine in type 2 diabetes [25,S16]. Thus, with GLP-1, activity within areas of the first and 
second layers of the dietary behaviour network became more similar to that of healthy 
controls, suggesting a normalization of altered brain activation. 
Behavioural research has examined whether training executive functions can increase ability 
to self-regulate health behaviour. Reviews of have found significant reductions in food 
choices/intake and alcohol consumption. Larger effects were found in those already 
motivated to control their food intake [S17]. The majority of studies in these reviews were in 
healthy populations or heavy drinkers. A recent review identified only two studies that had 
examined the effect of on diet [S18], and both found significant reductions in food intake in 
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only in highly motivated participants [S20]. A recent RCT of working memory training in 
people with type 2 diabetes found reduce fat intake only in a subset of participants, namely 
those who were motivated to restrain their food intake [S21]. We are not aware of any 
research examining the effect of cognitive flexibility/set-shifting training on health 
behaviours. 
Importantly, this research suggests that increasing cognitive capabilities via training or 
pharmacological intervention may enable motivated individuals to translate their motivation 
into action, and to initiate and maintain a healthy lifestyle. It also has implications for our 
broader understanding of the role of motivation in leading a healthy lifestyle. Specifically, it 
suggests that motivation alone is often not sufficient to enact a behaviour, but that the 
cognitive capability to do so is also needed. 
<H2>Approaches that address upstream determinants 
As highlighted previously, upstream factors such as characteristics in the physical, economic, 
political and sociocultural environments can influence individual-level factors such as 
motivation, and so influence behaviours and health outcomes further downstream [47]. These 
factors can be addressed in practice – although rarely in practice. Individuals with type 2 
diabetes across the world are constantly seduced, challenged or even manipulated by food 
and other industries, and have access to an abundance of places to sit and eat. These 
motivation-undermining characteristics cannot be resolved with a single intervention but 
there are examples of approaches with impact. For instance, taxation has emerged as an 
apparent effective intervention to reduce consumption of sugar-sweetened beverages and the 
associated burden from chronic diseases such as type 2 diabetes and diabetes-related 
complications [S22]. Built environmental characteristics related to higher diabetes 
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areas. In particular, this includes securing a high walkability environment and sufficient 
access to green space [48], and ensuring proper access to healthy and affordable foods [S23]. 
<H1>Future research 
Studies on motivation in relation to self-control in individuals with type 2 diabetes are scarce, 
and warrant further investigation. The many factors that shape and can sustainably change 
motivations require more study, especially longitudinal studies with longer follow-up. In 
parallel, strategies to alter motivations by targeting upstream determinants such as 
environmental characteristics should be tested and evaluated. 
Environmental strategies may form part of a comprehensive package of solutions to changing 
behaviour regardless of motivational levels [S24]. Across various types of environments 
there are recent advances that address the ‘causes of the causes’ by targeting environmental 
factors [47]. Increasing prices of unhealthy foods and/or subsidising healthier foods and 
drinks is an effective behavioural economic approach that is potentially scalable and can be 
imposed by policies [49,S25,S26]. encompasses subtle environmental changes that facilitate 
people to make desired choices, without punishing the alternatives or changing economic 
incentives [S27]. This strategy, also coined as, has great potential to influence dietary 
behaviours and physical activity [S28–S30], and is accepted by the public [S31]. 
<H1>Conclusions 
In this paper, we reviewed the socio-cognitive, cognitive neuroscience and environmental 
aspects of motivation and self-regulation regarding dietary self-care in people with diabetes 
and obesity. Overall, the literature indicates that motivation for healthy eating is strongly 
related to a person’s self-efficacy to initiate and maintain such a diet, and a health climate 
that supports autonomous choices and behaviours. Specific interventions promoting dietary 
self-efficacy such as goal setting and problem-solving, and a health climate that favours and 
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efficacious and effective. However, the effects of these interventions, which are now used 
widely in diabetes self-management interventions were modest. Long-term follow-up studies 
are needed. 
Both neurological and behavioural research shows that the brain plays a key role in the ability 
to self-regulate health behaviours. Obesity and type 2 diabetes are associated with brain 
alteration in key areas of the dietary behaviour network responsible for emotional evaluation 
of food, making and executing decisions about dietary behaviour, and controlling and 
inhibiting these decisions, which are likely to undermine motivation to self-regulate. An 
important limitation of these studies is that most are underpowered and only perform region-
of-interest based analyses, i.e. they a priori select several brain regions, where inhibitory 
structures are usually not included. Weight loss itself can reduce cognitive deficits, as can 
brain stimulation and pharmacological interventions. Behavioural evidence has also found 
that training executive functions can increase self-regulatory control, but thus far appears to 
be more effective in those already motivated to control their behaviour. Research on how 
motivation interacts with the brain in relation to dietary behaviour in obesity and type 2 
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FIGURE 1 Representation of self-determination theory applied to the context of healthy behaviour 
sustainability. Based on Teixeira et al. [S32] and Santos et al. [S33]. 
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